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(54) Rectifying eyeglasses and their production 
methods for correcting color blindness. 

(57){Abstract} 

Rectifying method for color blindness and the 
production method of rectifying eyeglasses for color 
blindness by using a computer to simulate the process 
of rectifying color blindness, improving the basic 
color, the color tone, and color saturation of the light 
entering the eye. In the rectifying of the color 
blindness, there are numerous kinds of spectrums and i; 
parameters of the rectifying eyeglasses for color 
blindness, which are then grouped under four types. 
The rectifying eyeglasses for color blindness change 
the proportion of stimulus of the three kinds of optic ij 
cone cells on the retina and alter the color codes of the ;; 
visional area of the cerebral cortex, thus when the 
color blind viewer wears the properly chosen 
eyeglasses, the ability to discriminate between colors is; 
greatly improved. Computerized spectral curvature 
analysis machine is used to diagnose the type and 
grade of the color blindness by creating an individual 
spectral curve. Then the level of light that is being 
passed through is determined in order to improve and 
enhance the overall brightness. Based on the 
diagnosis, corrective lenses can then be made to rectify 
individual spectral curvatures. Then, corrective 
prescription lenses can then be created to reverse the 
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incorrect spectral curvature and colored properly. 
Using a vacuum evaporation process, the proper 
curx'ature for correction is created. The lenses are then 
given a mirror finish with vacuum chrome plating 
evaporation process in order to appear identical to 
observers. One lens is color adjusted in order to 
correct the color blindness spectral curve. The other 
lens rectifies the lack of brightness from the color 
adjusted lens and does not change the primary color 
ratio to let in light in order to improve the overall 
brightness of vision. 

< Scope of Invention > 

< Claim 1 > 

Color blind corrective glasses that feature two different lenses, one which connects the color 
blindness and the other that improves the overall brightness of vision. 

< Claim 2 > 

A lens, based on spectral curvature analysis, is colored in order to correct the spectral curve that 
causes the color blindness. 

< Claim 3 > 

The second lens is adjusted to a range varying from 500-600nm to improve the overall brightness 
of vision. 

< Claim 4 > 

One lens of the color blindness corrective glasses is color adjusted to correct the spectral curve and 
the other lens is adjusted to correct the overall brightness of vision. They are then vacuum chrome 
plated in order to appear identical to observers. Computerized spectral curvature analysis machine 
is used to diagnose the type and grade of the color blindness by creating an individual spectral 
curve. Then the level of light that is being passed through is determined in order to improve and 
enhance the overall brightness. Based on the diagnosis, corrective lenses can then be made to 
rectify individual spectral curvatures. Then, corrective prescription lenses can then be created to 
reverse the incorrect spectral curvature and colored properly. Using a vacuum evaporation 
process, the proper curvature for correction is created. The lenses are then given a mirror finish 
with vacuum chrome plating evaporation process in order to appear identical to observers. One 
lens is color adjusted in order to correct the color blindness spectral curve, while the other lens 
rectifies the lack of brightness from the color adjusted lens and does not change the primary color 
ratio to let in light in order to improve the overall brightness of vision. 

< Detailed Description of the Invention > 

Technical field 
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<0001 > 

This invention regards the production method of glasses to correct color blindness 
and improve the overall brightness. 

< Background technology > 

< 0002 > 

It is said that at the present moment, over 200,000,000 people are color blind. These 
people are not able to differentiate between colors. They are not able to work in fields 
regarding fine arts, textile printing, chemical industry, traffic, geology, medicine, or 
national defense, etc. . These circumstances became the reason that these glasses 
were created. There are already four patents for color blindness correction lenses. 

< 0003 > 

< Patent 1 > The Chinese patent number Z 901 10297.0 

< Patent 2 > The U.S. patent number 5369453 

< Patent 3 > Japanese patent number 2813743 

< Patent 4 > The Chinese practical patent number Z9820 1888.6 

< Disclosure of Invention > 

< Problems to be solved by the invention > 

< 0004 > 

Under the first three patents listed above under section <0003> the brightness is 
substantially decreased to less than 35%. The primary color ratio was adjusted but the 
brightness is decreased substantially and the lack of brightness may cause an adverse 
effect on vision. The fourth patent involved the adjusting of one lens and leaving the 
other clear in order to increase the brightness, but because of the great difference in 
the levels of brightness, it caused an adverse effect by exerting vision and increased 
problems with color blindness. 

< 0005 > 

The purpose of this invention is to solve the problems mentioned above by adjusting 
color blindness and also adjusting the level of brightness. 

<Proposed method to rectify> 

< 0006 > 

Color blind corrective glasses which features two different lenses, one that corrects 
the color blindness and the other that improves the overall brightness of vision. 

< 0007 > 
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A lens, based on spectral curvature analysis, is colored in order to correct the spectral 
curve that causes the color blindness. The second lens is adjusted to a range varying 
from 500-600nm to improve the overall brightness of vision. 

< 0008 > 

A computerized spectral curvature analysis machine is used to diagnose the type and 
grade of the color blindness by creating an individual spectral curve. Then the level of 
light that is being passed through is determined in order to improve and enhance the 
overall brightness. Based on the diagnosis, corrective lenses can then be made to 
rectify individual spectral curvatures. Then, corrective prescription lenses can then be 
created to reverse the incorrect spectral curvature and colored properly. Using a 
vacuum evaporation process, the proper curvature for correction is created. The 
lenses are then given a mirror finish with vacuum chrome plating evaporation process 
in order to appear identical to observers. One lens is color adjusted in order to correct 
the color blindness spectral curve, while the other lens rectifies the lack of brightness 
from the color adjusted lens and does not change the primary color ratio to let in light 
in order to improve the overall brightness of vision. 

< 0009 > 

When the proportion of stimulating three kinds of optic cone cells is changed 
externally, the codes of visional area of cerebral cortex are changed and thus the 
ability of discrimination between two color objects is improved. According to the 
spectral absorptive peak values of standard Red, Green and Blue optic cone cells, the 
subordinate function of subsets of spectral curves for three kinds of optic cones cells 
R (red), G (green), and B (blue). The information of R, G and B processes in the 
matrix transformation in the retina and the brightness signal and color signals are 
modulated. 

<0010> 

L = Lr(R)+ LG(g) + Lb(B) 

U=Ku. (R-L) 
V=Kv. (B - L) 
<0011> 

The luminance coefficient are defined as Lr, Lg, and Lb. Therefore, Lri-Lg+Lb=l. U 
is the chromatic aberration signal for red, Vr is the blue aberration chromatic signal 
and Ku and Kv are the vector factor. The L, U and V signals, there are three kinds of 
optic nerve fibers where the size differs, passes through an intersection and is 
conveyed to the cell layer in the outer part of the geniculate body. Here, L, U and V 
are deciphered to become primary color signals once again. 

<0012> 
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<0013> 

R, G and B, depending on the apparent radiation, are transmitted to the cerebral 
cortex. The cerebral cortex, depending on specific color and the three-dimensional 
coordinate, with the direction and size 

and color is defined, color vision is generated. If the process which humans recognize 
colors is abnormal, receiving the value of the primary colors where the cerebral 
cortex's Ku is abnormal, it starts to bear a color vision with specific color definition 
that is incorrect therefore causing a color vision abnormality. If the cerebral cortex 
cannot receive the signal for the primary colors, the patient loses all color impressions. 
This is called total color blindness. If the patient loses 2 of the 3 primary color 
functions, there is an apparent Ku decrease and the red, green or blue are defmed as 
Ar, Ag and Ab. If one of the three primary colors is affected, there is an apparent Ku 
decrease and red, green and blue are defmed as Br, Bg and Bb. With the exception of 
total color blindness, there are 6 types of color blindness. If affected externally by 
changing the primary color ratio, the cerebral cortex will receive normal color vision 
thereby achieving the correction of color blindness by rectifying the incorrect primary 
color ratio. 

<0014> 

This invention and correction principle is as follows: The brightness defmed as L 
which designates the stimulus value of the light of the 3 primary colors in normal 
color vision defined as R, G and B. U and V are the chromatic aberrations. The 
signal of the 3 primary colors, which is deciphered by the outer geniculate body, is 
conveyed to the cerebral cortex as Ku. 

^=R, "g=G, "B^B 

Therefore, the color vision formula that the cerebrum receives is: 

The color blind patients' signals are defined as r, g and b and the brightness is defmed 
as 

and the chromatic aberrations are defined as u and v. The spectral characteristic curve 
is corrected with two lenses, one rectifying the transmission of the 3 primary colors: 



l< U 
0 - I. 
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r. g. b 

And the other rectifying the brightness: 

The brightness of the primary color correction lens is defined as; 

J 

And the chromatic aberration signals are defined as; 
U X V 



Therefore 
<0015> 



T=L,7.rTLgi^g + Lbb-b CI) 



< 0016 > 



In addition, when brightness correction lens is installed the brightness signal is 
defined as: 



And the chromatic aberration signals are defined as: 



Therefore 
<0017> 
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r =Lr.r'- r+Lg. g' . g + L^'b'- b <4) 



(5) 



"=Kv.Cb^- b --e') 



<0018> 



(4), depending on (2) and (3), and understanding the outer geniculate body 

7 ^Lr"?' r+ Lg"!" . g + Lb1^ ' b 
T=K, (b - b -T) 



<0019> 



;^u= U, -fv=V. ■jrr = R, ybb = B 



When with the above, (2) and (3) changes like below. 



U=Ku(R-7) (2') 
V = Kv (T-T) (3') 



< 0020 > 



Therefore from (4), (2 '), (3 ') the solution becomes; 
R= U/Ku i- T (7) 

'G^T- CLu/Lo) (U/Ku) - (U/Lg) (V7Kv) (8) 



<0021 > 
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Inevitably becoming: 

With it becomes corrected cerebral eyesight defined as; 

Color blindness is corrected. 

< Advantages of Invention > 

< 0022 >. 

This invention is based on a physiological mechanism and can offer color blindness 
correcting glasses which can adjust basic color, color tone, saturation of color vision 
and brightness to achieve true correction of color blindness. 

< Best form in order to execute invention > 

< 0023 > 

There are six different types of color blindness and six grades of each type. The 
correction method is the same. Using the computerized spectral curvature analysis 
machine, the spectral characteristic can be determined at which time the brightness 
correction is automatically generated at the same time and the prescription for the 
lenses can be found. For example, refer to figure 1 and figure 2. 

< 0024 > 

Computerized spectral curvature analysis machine is used to diagnose the type and 
grade of the color blindness by creating an individual spectral curve. Then the level of 
light that is being passed through is determined in order to improve and enhance the 
overall brightness. Based on the diagnosis, corrective lenses can then be made to 
rectify individual spectral curvatures. Then, corrective prescription lenses can then be 
created to reverse the incorrect spectral curvature and colored properly. Using a 
vacuum evaporation process, the proper curvature for correction is created. The 
lenses are then given a mirror finish with vacuum chrome plating evaporation process 
in order to appear identical to observers. One lens is color adjusted in order to correct 
the color blindness spectral curve, while the other lens rectifies the lack of brightness 
from the color adjusted lens and does not change the primary color ratio to let in light 
in order to improve the overall brightness of vision. Tests are then conducted after the 
coiTections have been made. 
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< 0025 > 

1 : To test for proper vision correction with the colorblindness rectifying lenses, a 
color vision inspection machine screen is used. The colors are then tested one at a 
time. The screen is lit up with one color (red, green or blue). The brightness of the 
color is increased and then decreased to see whether the difference can be detected by 
the patient. Ideally, the top and bottom halves should be at the same brightness. This 
measures whether the brightness adjustment lens has been measured properly. 

< 0026 > 

2: When testing for chromatic aberrations, a white equilibrium and color distribution 
ratio inspection is done with the color vision inspection machine. In order to see the 
true white, the ratio of the three primary colors red, green and blue should be equal or 
R=G=B. When the brightness reaches the maximum, the retina deciphers the two 
chromatic aberration signals as U=0 and V=0. The outer geniculate body then reads 
the primary colors as R=L, G=L and B=L. It is then that the cerebral cortex will 
define this as white. After the adjustment: 

The brightness becomes normal therefore the chromatic aberrations become: 
The outer geniculate body reads it as: 



R=G=B 

Thus: 
Then: 



The color correction that the patient sees is therefore normal. The white becomes true. 

Using the R+G+B ratio, the upper half of the screen which shows a true white should 
match the lower half with the R+G+B ratio. Color tone ratios can also be measured 
this way. 
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< 0027 > 

3: Finally, with the color blindness rectifying glasses on, the patient is tested with the 
24 color vision testing book. If the prescription is truly correct, the patient will have 
normal color vision. 

< Brief Explanation of Drawings > 

< 0028 > 

< Figure 1 > 

Spectral characteristic of the curved line of Ag6 color blindness 
correcting lens; 




< Figure 2 > 

Spectral characteristic of the curved line of Arg5 brightness correcting 
lens 
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